Objective: Childhood deprivation is inimical to health throughout the life course. Early experiences of stress could play a role in health inequalities. An important aspect of childhood poverty that has not received much attention is cardiovascular reactivity to and recovery from acute stressors. Methods: Piecewise, multilevel growth curve regression was used to examine blood pressure reactivity to and recovery from a mental arithmetic task among late adolescents (mean [standard deviation] = 17.3 [1.0] years, n = 185) as a function of early childhood poverty (9 years). We also tested whether exposure to family conflict at age 13 years mediated expected linkages between childhood poverty and adolescent blood pressure reactivity and recovery to an acute stressor. Results: Blood pressure reactivity was unaffected by household income during childhood, but late adolescents with lower household income during childhood showed slower systolic (b = j0.29, p = .004) and diastolic (b = j0.19, p = .002) recovery. These results include age and sex as statistical covariates. The significant poverty impact on systolic but not on diastolic blood pressure recovery was mediated by exposure to family conflict (95% confidence interval = j 0.1400 to j 0.0012). Conclusions: We show that late adolescents who grew up in poverty have delayed blood pressure recovery from an acute stressor. Furthermore, childhood exposure to family conflict, a welldocumented component of early childhood deprivation, accounted for some of the adverse effects of childhood poverty on stressor recovery among these adolescents. We discuss the importance of considering physiological stress accompanying early experiences of deprivation in thinking about health inequalities. Key Words: childhood poverty, stress reactivity and recovery, blood pressure. SES = socioeconomic status; OLS = ordinary least squares; MCMAM = Monte Carlo method for assessing mediation; SBP = systolic blood pressure; DBP = diastolic blood pressure; M = mean; SD = standard deviation; SE = standard error.
INTRODUCTION

S ocioeconomic status (SES) is inversely related to a wide range of mental and physical health outcomes (1Y4).
Moreover, these health inequalities may have their origins in early childhood. Low-SES children seem to be placed on trajectories leading to ill health as adults (5Y7), with prospective relations between early childhood deprivation and adult health maintained independently of adult SES (8, 9) . One pathway that may account for early low SES and poorer lifetime health is childhood stress (10Y12). Perhaps exposure to psychosocial and physical stressors that often accompany early childhood poverty influences the body in ways that eventually elevate cardiovascular and neuroendocrine processes that proffer disease. Two primary domains of evidence have been offered to support a stress-related explanation of health inequalities. First, psychosocial stressors (e.g., family conflict, harsh, and insensitive parenting) and physical stressors (e.g., substandard housing and exposure to toxins) are robustly associated with childhood poverty (13, 14) . Second, cardiovascular and neuroendocrine markers of chronic physiological stress are elevated in low-income children (5, 8, 9, 13, 15) . In this article, we examine dynamic physiological stress responses, specifically blood pressure, among 17-and 18-year-olds as a function of childhood poverty. We then investigate exposure to family conflict as an underlying mechanism that might explain some of the expected childhood povertyYdynamic cardiovascular linkages.
CHILDHOOD SES AND DYNAMIC CARDIOVASCULAR PROCESSES
A large literature reveals that lower SES is associated with higher resting blood pressure in children (5Y9). However, an important omission in the SES and cardiovascular health literature has been inattention to dynamic physiological stress responses, specifically reactivity and recovery to acute stressors. This is an important limitation in research on childhood SES and health because stressor reactivity and recovery may be more sensitive indicators of early pathogenesis in the cardiovascular system compared with resting, baseline cardiovascular functioning (16Y21). In a meta-analysis of prospective studies, adults with greater cardiovascular reactivity and slower recovery to acute stressors (most typically, mental arithmetic) were significantly more likely to have elevated cardiovascular disease risk factors (22) . As an illustration, persons with greater blood pressure reactivity were 23% more likely to develop hypertension compared with those with relatively lower reactivity to acute stressors.
A few investigators have examined blood pressure reactivity in relation to acute stressor exposure as a function of childhood SES. Primary school-aged children with lower-SES backgrounds manifest elevated blood pressure reactivity to acute psychosocial stressors (23Y25). A similar pattern has been uncovered among adolescents (23, 25, 26) . Two studies, however, found the opposite pattern, showing muted blood pressure reactivity among lower-SES adolescents (27, 28) . One possible reason for the mixed SES and blood pressure reactivity data could be moderating variables. Jackson and colleagues (29) found an inverse relationship between neighborhood SES and blood pressure reactivity for white adolescents but the opposite pattern among black youth. Wilson and colleagues (30) also found that neighborhood and family SES interacted to affect blood pressure reactivity among adolescents. For adolescents from low-SES families, neighborhood SES was inversely related to blood pressure reactivity, whereas for those from high-SES backgrounds, neighborhood SES was positively associated with reactivity. In sum, the relationship between childhood SES and blood pressure reactivity is mixed with some studies uncovering a positive and others a negative association between childhood SES and blood pressure reactivity.
Fewer studies have examined cardiovascular recovery after exposure to an acute stressor in relation to SES. Walter and Hofman (31) contrasted heart rate recovery after a standard exercise protocol in fourth graders living either in an affluent New York City suburb or a low-SES borough of the city. White but not black, low-SES neighborhood children had less efficient heart rate recovery relative to their middle-SES counterparts. Two studies, however, found no association between SES and blood pressure recovery to psychosocial stressors among 13-year-olds (27, 29) .
Summarizing, there are few studies on childhood SES and dynamic blood pressure changes to acute stressors, and the results that do exist are mixed, particularly for cardiovascular reactivity. This likely reflects both methodological and conceptual reasons; for example, to obtain reliable estimates of resting cardiovascular functioning, six or more measurements, after an initial assessment, are recommended (32, 33) . Most of the prior studies are cross sectional, and none of the above studies on SES and cardiovascular responses to stressors capitalized on recent analytic techniques for modeling blood pressure changes over time.
Childhood SES, Conflict, and Stress One reason why early childhood poverty might adversely affect the developing cardiovascular system is because of exposure to conflict and hostility. Children in lower-SES families are more likely to be exposed to violence both inside (34) and outside (35) the home. Lower-SES children interact more with aggressive peers (36, 37) and are exposed to more conflictual family relationships (38) . Their parents also tend to use harsher, more punitive parenting practices (39, 40) . Finally, in a metaanalysis, Grant and colleagues (41) documented moderate to large effect sizes between familial SES and harsh parenting practices.
Thus, it is plausible that altered physiological stress responses to environmental demands might explain how early childhood experiences of conflict could get under the skin, leading to elevated morbidity and mortality in adulthood (9, 42) . Conflictual interactions among adults precipitate elevated sympathetic arousal in children (43) , and in another study, adolescent girls with more frequent, naturalistic negative social interactions showed elevated trajectories of resting blood pressure, over a 2-year period (44) . Finally, college students who reported more strained family relationships growing up evidenced greater blood pressure reactivity to an acute stressor (45) . Thus, there is evidence to show that a) lower-SES children experience higher levels of conflict and harsh parenting and b) exposure to higher levels of conflict and negative social interactions can precipitate elevated physiological stress, including greater cardiovascular reactivity to acute stressors.
Three studies have examined more directly the potential interplay among SES, conflict, and physiological stress responses. Wright and colleagues (46) found inverse relations between SES and resting blood pressure in a sample of 11-yearolds, and this association was stronger for children whose mothers were higher in trait hostility. In an adult sample, the Whitehall study of British civil servants (47) plus an American study of children and adolescents (25) demonstrated that significant associations between SES and blood pressure reactivity were mediated by individual levels of hostility.
Summary and Hypotheses
Lower-SES children have higher resting blood pressure and other indices of elevated chronic physiological stress compared with their more advantaged counterparts. However, few investigators of childhood SES have examined dynamic physiological processes in response to acute stressors or examined their possible longitudinal sequencing later on in the life course. The present article builds upon earlier work both methodologically and conceptually. We assess resting blood pressure levels over a longer period to better ensure reliable assessment and leverage advanced analytic techniques to model blood pressure reactivity and recovery. We then test whether expected childhood SESYlate adolescent cardiovascular dynamic relations are explained, in a longitudinal design, by exposure to family conflict.
We hypothesize that childhood poverty will be associated with slower returns to baseline, resting levels of blood pressure during a standard cardiovascular reactivity protocol among late adolescents. Because both hypoYblood pressure and hyperY blood pressure reactivities to acute stressors have been uncovered among low-relative to middle-SES children and adults, we have no clear hypothesis for the relations between childhood poverty and later cardiovascular reactivity. We predict that SES alterations of blood pressure dynamic stress responses will be at least partially mediated by the higher levels of family conflict exposure that are more common in lower-SES households.
METHODS Participants
One hundred eighty-five adolescents (mean [M; standard deviation {SD}] = 17.3 [1.0] years, 53% male) who were part of a longitudinal study of rural poverty were included in the sample. These individuals were initially recruited when they were 8 to 10 years old (M [SD] = 9.2 [1.1] years) in 1995 to 1998 from rural areas in Upstate New York, with approximately half of the sample from families at or below the federal poverty line (income-to-needs ratio, 1) and the other half from families two to four times the poverty line, the economic segment of most Americans. Income-to-needs is an annually adjusted, per capita index of household income used throughout the United States to determine poverty statistics as well as eligibility for various social service programs. At Wave 1, the M (SD) income-to-needs ratio of the sample was 1.88 (1.10). The sample is predominantly white (95.1%), which is representative of the rural counties from which the sample was drawn.
Procedure
Information from three waves of data collection at ages 9, 13, and 17 years is included herein. Because of the size and complexity of data collection, details are provided only on the measures of family conflict exposure and blood pressure. More details on the entire protocol are available from the first author. The study was approved by the Cornell University institutional review board, and participants provided assent and their parents' informed consent at each wave of data collection.
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Measures
Income-to-needs was measured at each wave and is an annually adjusted, per capita index administered by the federal government to index poverty. An income-to-needs ratio of 1 equals the official US poverty line.
To assess blood pressure, the participant was restricted from vigorous physical activity for 1 hour before data collection, and resting blood pressure was taken while he/she sat quietly reading with their nondominant arm supported at heart height. Seven readings were taken at 2-minute intervals with an automated Critikon Dinamap Model 1846SXP. The mean of the second through seventh reading was used as the indicator of resting blood pressure in accordance with measurement data on blood pressure reliability (32, 33) .
The measurements of reactivity and recovery in response to the acute stressor are described next. Without warning, the participant was informed that he/she would now be given a math test. Individuals heard a four-digit number and were instructed to mentally subtract aloud by a two-digit number for a period of 12 minutes (reactivity phase). The starting four-digit number was changed at regular intervals. Participants were then told that the math test was completed, encouraged to relax and return to their reading, and assured no additional testing would occur. Thirty seconds after completion of the math test, the first of five blood pressure recovery measures (total time, 10 minutes) was taken. Automated readings were taken every 2 minutes throughout the entire blood pressure protocol. The same dynamic cardiovascular procedure was completed at Waves 2 and 3 of data collection.
Exposure to family conflict was assessed at all waves of data collection, with information from Wave 2 considered herein as a mediator. The participant's mother evaluated family conflict within the household with a subscale from the Family Environment Scales (48) . The family conflict subscale consists of nine true/false items. A sample item is ''Family members often criticize each other.'' Scores ranged from 1.00 to 2.00 (M [SD] = 1.65 [0.25]), with higher scores indicative of less conflict exposure. This scale has undergone extensive psychometric development with multiple validation evidence. The internal reliability for this subscale herein (> = .74) is similar to psychometric information in the Family Environment Scales Manual (48) .
Covariates included were Wave 1 age, sex (0, male), and race (0, nonwhite).
Data Analysis Plan
Univariate and bivariate statistics were examined for the independent variable income-to-needs ratio and individual-level covariates (age, sex, race). Variables that were related to the outcome (diastolic [DBP]/systolic blood pressure [SBP]) at the p G .20 level were retained for inclusion in multivariate models.
Piecewise Growth Curve Modeling
To investigate blood pressure dynamics during the reactivity and recovery periods, we used a two-level, piecewise growth curve model to estimate change during the reactivity and recovery periods (49Y51). The piecewise or spline approach allows growth estimation to be separated into distinct linear components according to specific periods (50, 51) . Because the dependent variable in this study, cardiovascular activity, was by design divided into two distinct stages (reactivity and recovery), piecewise modeling was appropriate.
After data exploration and initial model fits, we determined that a nonlinear growth curve for both the reactivity and recovery periods provided the best fit to these data. Thus, both linear and quadratic terms were included in our final estimates of cardiovascular growth. The first piece of this model covers growth during the reactivity period (Stage 1), and the second piece covers growth during the recovery period (Stage 2). The transition from reactivity to recovery occurred at the start of the recovery period (Table 1) .
Specifically, growth during the reactivity and recovery periods at time t for person i was modeled at Level 1 (i.e., intraindividual level) as:
12, where Y ti is the SBP or DBP at time t for person i; P 0i , the intercept, represents resting blood pressure for person i at baseline; P 1i represents the expected linear change in blood pressure for person i during Stage 1 (i.e., reactivity); P 2i represents the expected linear change in blood pressure during recovery for person i during Stage 2 (i.e., recovery); P 3i represents the quadratic change (i.e., acceleration) in blood pressure for person i during Stage 1 (reactivity); P 4i represents quadratic change in blood pressure for person i during Stage 2 (recovery); and ? ti is the residual term. In sum, the Level 1 model has an initial status parameter that is constant over time, and four growth parameters, two for the reactivity period and two for the recovery period.
It is important to note that the interpretation of P 0i , the intercept, depends on the scaling of our time variable. Because we have chosen baseline as the point at which all growth weights are set to 0 (Table 1) , we interpret the intercept as the predicted value of blood pressure at baseline (52) . Also, because this model includes quadratic terms, the interpretation of the lower-order linear parameters is also conditional on our chosen time coding and represents the instantaneous rate of change at the beginning of each period (52) . In this model, the quadratic parameters represent acceleration in growth over time (33) . Specifically, 2 * P 3i represents the rate of change in linear reactivity for a 1-unit change in time, and 2 * P 4i represents the rate of change in linear recovery for a 1-unit change in time (52) . 1 Given the chosen coding, a 1-unit change in time is 2 minutes. Our Level 2 (i.e., interindividual) model represents interindividual variability in initial status and linear and quadratic growth during the two growth stages. The optimal random and fixed structure at Level 2 was determined using methods described by Zuur et al. (53) through the use of nested log-likelihood tests and comparing the Akaike Information Criterion and Bayesian Information Criterion for candidate models. Using these methods for both SBP and DBP, we determined that the best-fit model included two individual-level predictors, sex and Wave 1 income-to-needs and a random structure as specified below. Sex and Wave 1 income-to-needs are used to assess variability in randomly varying slopes and intercepts (i.e., differences in growth trajectories between individuals). Interpretation of slopes is determined by taking the first and second derivatives of the Level 1 equation with respect to either reactivity or recovery. For example, the instantaneous (linear) rate of change for reactivity is described by 2 * P 1i + 2 * P 3i (Reactivity time) ti when reactivity time = 0, and the acceleration in growth (quadratic) is described by 2 * P 3i . Identical equations hold for recovery. When time is not set to 0, the equation for instantaneous rate of change becomes a conditional slope equation (33) .
where A 00 is the average resting blood pressure level at baseline, A 10 is the average instantaneous linear growth during Stage 1 (reactivity), A 20 is the average instantaneous linear growth during Stage 2 (recovery), A 30 is the average acceleration during Stage 1 (reactivity), and A 40 is the average acceleration during Stage 2 (recovery). The error terms in the equations for the intercept, for linear growth during recovery and for quadratic growth during reactivity (r 0i , r 2i , and r 3i , respectively), represent interindividual variability in these three parameters. Continuous covariates were grand-centered in all models, but sex was left uncentered.
Mediation
Mediation of the effect of Wave 1 income-to-needs on Wave 3 cardiovascular reactivity by Wave 2 family conflict was assessed using a 2-2-1 mediation model (54) . This model combines ordinary least squares (OLS) and multilevel modeling to investigate if an interindividual variable (i.e., exposure to family conflict) mediates the association between an interindividual predictor (i.e., income-to-needs) and an intraindividual outcome (e.g., instantaneous linear growth in SBP during recovery). An OLS model is estimated with the interindividual predictor of interest (income-to-needs) predicting the interindividual mediator (family conflict exposure). If a significant relationship exists between the mediator and outcome in the OLS model, the mediator is then entered into the multilevel model at Level 2 to test for mediation of the relationship of interest. To determine a point estimate of the mediated effect, the coefficient from the OLS model is multiplied by the coefficient of the mediator from the multilevel model. To test the significance of this effect, we derived a 95% confidence interval (CI) by using the Monte Carlo method for assessing mediation (MCMAM) (55, 56) . Our final mediation model is presented below:
Multilevel analyses were performed in hierarchical linear modeling 6.08 with robust standard errors (SEs) under restricted maximum likelihood, unless otherwise stated. All other analyses were conducted in SPSS. All results were evaluated at p G .05, unless otherwise specified.
Missing Data
Of the 241 Wave 3 respondents, 211 provided cardiovascular reactivity and recovery data (i.e., 12.4% missing data rate). The 30 participants who did not provide cardiovascular data did not differ from nonmissing individuals on Wave 2 family conflict exposure, race, age, or sex at Wave 1. Missingness on covariates in the hierarchical linear modeling analyses reduced the final analytic sample to 185.
RESULTS
Descriptive and Zero-Order Correlational Data
Average resting SBP at Wave 3 was 114.86 (13.23), and average resting DBP was 64.32 (6.79). For descriptive purposes, the average SBP reactivity at Wave 3 (calculated as the baseline value subtracted from the mean over the reactivity period) was 5.67 (6.57) , and average diastolic reactivity was 3.72 (4.17) . Average SBP recovery (calculated as the mean over the recovery period subtracted from the mean over the reactivity period) was 6.52 (6.53), and average diastolic recovery was 3.61 (4.12). Correlations among the outcome variables (reactivity and recovery), primary predictor variables, and individual-level covariates are presented in Table 2 . At the cutoff level of p G .20, Wave 3 resting SBP was associated with Wave 1 age and Wave 1 income-to-needs, and Wave 3 resting DBP was associated with Wave 1 income-to-needs (Table 2) . Average Wave 3 systolic and diastolic reactivity and recovery were related to Wave 2 family conflict and Wave 1 income-toneeds and were all significantly intercorrelated (Table 2) . There was also a significant difference in SBP but not DBP by sex (t sys (183) = 6.47, p G .001), with men having higher resting blood pressure than women (M [SD] = 120.22 [13. 06] versus M [SD] = 108.81 [10.60]) . At the cutoff level of p G .20, there was also a difference in systolic but not diastolic reactivity and recovery by sex, with men having greater reactivity and recovery than women. There was no difference in either resting SBP or DBP, or systolic or diastolic reactivity or recovery, by race. On the basis of these bivariate results, age, sex, and income-to-needs were retained for inclusion in multivariate models (i.e., these three variables were initially entered in all randomly varying equations for our growth model). However, on the basis of nested log-likelihood tests and the Akaike Information Criterion and Bayesian Information Criterion, we removed several of these variables from our model equations. Final models are presented in Tables 3 and 4 for SBP and DBP, respectively.
Multivariate Models and Mediation Systolic Blood Pressure
In the SBP model with no Level 2 predictors (i.e., including time at Level 1 only), we found that the M (SE) resting SBP level was 116.83 (0.98), the within-person variance (R (Table 3) . At the start of the reactivity period, SBP instantaneously increased by 2.86 mm Hg and then continued to increase at an average rate of 0.89 mm Hg over the remainder of this period (Table 3) . At the beginning of the recovery period, SBP instantaneously decreased by 2.24 mm Hg and then continued to decrease at an average rate of 0.49 mm HG over the remainder of this period (Table 3) . Adding predictors to this empty model, we found that sex predicted initial status; specifically, women had lower average resting SBP than men (b 01 = j12.84, p G .001). We also found that sex and Wave 1 income-to-needs predicted instantaneous recovery (Table 3) , with women showing slower instantaneous recovery than men on average (b 21 = 0.58, p = .017) and individuals with higher Wave 1 income-to-needs (i.e., wealthier individuals) showing faster instantaneous recovery (b 22 = j0.29, p = .004). Adding these predictors explained 4.1% of the between-person variance in linear recovery and 20.4% of the between-person variance in resting blood pressure.
Finally, we tested whether exposure to family conflict at Wave 2 mediated the relationship between Wave 1 income-toneeds and instantaneous Wave 3 SBP recovery. In the OLS model, income-to-needs was a significant predictor of exposure to family conflict at Wave 2 (b [SE] = 0.063 [0.016], p G .001). When we included Wave 2 family conflict exposure in the multilevel model, the Wave 1 income-to-needs parameter decreased by 0.051 units (Table 3) . Finally, Wave 2 conflict also significantly predicted variability in instantaneous recovery, wherein individuals with less conflict exposure showed faster instantaneous SBP recovery at Wave 3 (Table 3 ). In the Wave 2 conflict mediation model, the MCMAM 95% CI indicated a significant effect (i.e., did not contain zero [j0.1400 to j0.0012]). Thus, we conclude that family conflict exposure at Wave 2 partially mediated the relationship between income-toneeds at Wave 1 and instantaneous systolic recovery at Wave 3.
To assess effect size, we calculated the unstandardized indirect effect (57) . For SBP, this indirect effect was j0.060 (95% CI = j0.1400 to j0.0012). This indicates that the instantaneous rate of recovery is expected to change by 0.060 mm Hg for every 1-unit increase in income-to-needs, if only the indirect effect through family conflict exposure is considered.
Diastolic Blood Pressure
In the DBP model with no Level 2 predictors (i.e., including time at Level 1 only), we found that the M (SE) resting DBP level was 65.54 (0.51), the within-person variance (R (Table 4) . At the start of the reactivity period, DBP instantaneously increased by 1.89 mm Hg and then continued to increase at an average rate of 0.58 mm Hg over the remainder of this period (Table 4) . At the beginning of the recovery period, DBP instantaneously decreased by 1.30 mm Hg and then continued to decrease at an average rate of 0.35 mm Hg over the remainder of this period (Table 4) . Adding predictors to this empty model, we found that, unlike for SBP, sex did not predict either initial status or instantaneous recovery. However, similar to the SBP model, Wave 1 income-to-needs did predict instantaneous recovery (Table 4) , wherein individuals with higher Wave 1 income-to-needs (i.e., wealthier individuals) showed faster instantaneous recovery (b 22 = j0.19, p = .002). Adding these predictors explained 4.5% of the between-person variance in linear recovery, but none of the between-person variance in resting blood pressure.
Finally, as with SBP, we tested whether exposure to family conflict at Wave 2 mediated the relationship between Wave 1 income-to-needs and instantaneous Wave 3 DBP recovery. However, Wave 2 conflict was not a significant predictor of DBP recovery, and the MCMAM 95% CI (j0.073 to 0.018) was not significant, so we conclude that exposure to family conflict at Wave 2 does not mediate the relationship between Wave 1 income-to-needs and Wave 3 instantaneous recovery for DBP in this sample.
DISCUSSION
The well-documented SES-health gradient has instigated many studies examining possible underlying processes that 
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could account for SES-related health inequalities. Increasingly, researchers are finding that early childhood poverty portends lifelong problems across a wide range of physical and mental health outcomes (6Y9,12). The present study examined blood pressure reactivity and recovery as candidate mechanisms for health inequalities. We found that early childhood poverty was prospectively associated with slower, less complete blood pressure recovery from exposure to a standard laboratory stressor, mental arithmetic, among a sample of healthy, 17-and 18-year-olds (see Figs. 1 and 2 ). This result extends earlier studies on cardiovascular recovery and SES in several important respects. First, our data show that childhood poverty is related prospectively to late adolescent blood pressure dynamics. Prior studies on SES and cardiovascular recovery examined either children (27, 29, 31) or adults (58) only, and none were prospective from childhood to adulthood. Second, we used newer growth curve modeling techniques to better estimate dynamic stress physiological activity than was possible in the prior studies. The third contribution of the present study is our demonstration that the childhood poverty Y stress recovery association seems to be mediated, in part, by childhood exposure to elevated family conflict. Late adolescents who grew up in more conflictual households, an ecological covariate of poverty, are more apt to manifest slower SBP recovery. The operation of exposure to family conflict as a psychosocial mechanism linking childhood poverty to slower cardiovascular recovery is in accord with prior studies on family conflict and hostility and cardiovascular responses, although most of the prior work has focused on reactivity rather than recovery.
Children respond with elevated sympathetic activity in response to actual and simulated interpersonal conflicts (43) . Children experience interpersonal conflict, especially among family members, as stressful, and this is manifested in elevated sympathetic arousal. Furthermore, individual differences in trait hostility partially explain some of the links uncovered in previous studies between SES and blood pressure reactivity (25, 47) . Specifically, the inverse link between SES and blood pressure reactivity seems to be accentuated among more hostile individuals. The role of early life experiences of family conflict in these linkages has not been explored but would be a worthwhile question for future investigations. Chen and Matthews (23, 26, 59) , in their program of research, have documented that low-income children and adults are more likely to perceive ambiguous interpersonal situations as threatening with hostile intent. Moreover, the inverse relationship between SES and blood pressure reactivity is mediated, in part, by such attributions. It is also noteworthy that young adults from lower-SES backgrounds reveal greater amygdala reactivity to threatening facial expressions, suggesting that early deprivation may influence how the brain processes emotional information (60). Thus, both blood pressure reactivity and amygdala findings in relation to threat when considered with the present data suggest an interesting narrative to explain how poverty and other forms of deprivation early in life can get under the skin to ultimately damage health over the life course: disadvantaged children, relative to their more affluent peers, experience more stress and strain, including aggression, conflict, and hostility. This may lead to greater vigilance and sensitivity to negative, interpersonal interactions, including the tendency to perceive neutral interpersonal interactions as hostile and threatening. The latter, in turn, influences dynamic physiological stress responses to environmental demands. Although both systolic recovery and diastolic recovery from exposure to the acute stressor were associated with early childhood poverty in our sample of 17-and 18-year-olds, neither systolic nor diastolic reactivity in these youth was related to childhood poverty. As reviewed in ''Introduction,'' the literature on SES and cardiovascular reactivity is mixed with studies finding both elevated and muted reactivity among low-SES children and youth relative to their more advantaged counterparts. However, none of this prior work used growth curve modeling, and these prior studies did not take six or more baseline blood pressure readings, which is necessary to establish maximum reliability of measurement (33, 34) . Why cardiovascular recovery seems to be a more robust index than reactivity to childhood poverty is unclear. One of the outcomes of chronic, early childhood adversity is elevated allostatic load (61), which reflects dysregulation across multiple physiological response systems including the sympathetic nervous system, the hypothalamic pituitary adrenal axis, the metabolic system, and immune function (62Y64). Prior work has shown that childhood poverty is associated with elevated allostatic load (11,65Y67). However, it is important to note that physiological reactivity or sensitivity to environmental conditions should not be considered inherently maladaptive; rather, the extent to which increased reactivity may be indicative of good or bad outcomes is likely dependent on context. Specifically, although more reactive individuals may be more vulnerable to suboptimal environmental conditions, this same sensitivity may confer greater capacity to take advantage of optimum environmental conditions (68Y70). On the other hand, once the threat is removed, it would seem universally adaptive to recover to baseline as quickly as possible. Taking longer to recover physiologically from an environmental demand may be uniformly maladaptive. This is an important topic worthy of further investigation.
Although our findings suggest a pathway from childhood poverty to slower SBP recovery through exposure to family conflict during childhood, our data are correlational and causal attributions are not tenable. For example, it is possible that the specification of our mechanistic pathway is incorrect. In light of this, we have taken reasonable steps to examine alternative plausible models of mediation. We examined the possibility that income-to-needs at Wave 2 mediated the association of Wave 1 exposure to family conflict and Wave 3 cardiovascular activity. However, for both SBP and DBP, there was no significant mediation in this reverse pathway. We also tested for various alternative variables to poverty such as parental education, parental marital status, maternal teenage pregnancy, and others, and found no associations with reactivity and recovery, but nonetheless, the data should be interpreted as correlational evidence for an association that has not been seen previously. Ideally, we would have collected information on cardiovascular dynamics during the initial wave of data collection so our prospective, mediational analyses could have also been longitudinal. It is also relevant to consider that our findings are from a sample of young, healthy 17-and 18-year-olds. None had hypertension, diabetes, or clinical symptoms of heart disease or other major chronic diseases at the time of data collection. With the passage of time, we would expect the prospective relations uncovered herein to grow stronger as disease processes accelerate later in life.
Finally, there are some limitations of the mediation findings. Methodologically, they reflect the rate of linear change at a specific time (i.e., onset of Stage 2 and the recovery period). If time were coded differently, the mediational findings would vary. We also found that the childhood poverty effects on SBP but not DBP were mediated by exposure to family conflict. Prior work on social factors including childhood SES (71Y73) and early family interpersonal relationships (74) reflect similar trends. It is not clear why SBP relative to DBP may be a more sensitive marker of stress outcomes to undesirable, early social conditions in life. One possibility might be that SBP reflects myocardial functioning more directly in relation to effort, whereas DBP is more closely aligned with vascular structure and function (75) .
Despite these limitations, the findings herein provide evidence for slower blood pressure recovery to an acute stressor in individuals who experienced childhood poverty and suggest that such dysregulated recovery could serve as a potential explanatory mechanism for some health inequalities. Several major disorders that reflect an income gradient have been linked to altered cardiovascular processes, particularly slower, incomplete recovery after exposure to acute environmental demands (16Y21). We also found that a psychosocial risk factor associated with childhood deprivation, exposure to family conflict, may account for some of the association between childhood poverty and late adolescents' cardiovascular recovery. These data are provocative and beg for further, long-term follow-up among SES heterogeneous samples of older adults. Future studies should also examine in greater depth the possible interrelationships among early experiences of chronic stress, particularly within the family, among disadvantaged children and how this, in turn, may affect the ways in which children comprehend interpersonal interactions and its consequences for health.
